Purpose of Review The purpose of this review is to outline the natural history and best clinical practices for nonoperative management of anterior shoulder instability. Recent Findings Recent studies continue to demonstrate a role for nonoperative treatment in the successful long-term management of anterior glenohumeral instability. The success of different positions of shoulder immobilization is reviewed as well. Summary There are specific patients who may be best treated with nonoperative means after anterior glenohumeral instability. There are also patients who are not good nonoperative candidates based on a number of factors that are outlined in this review. There continues to be no definitive literature regarding the return to play of in-season athletes. Successful management requires a thorough understanding of the epidemiology, pathoanatomy, history, physical examination, diagnostic imaging modalities, and natural history of operative and nonoperative treatment.
Introduction
Anterior glenohumeral instability is a common problem in young athletic populations. The incidence of anterior shoulder instability in the general United States (US) population is 0.08 per 1000 person-years [1, 2] . Specific at-risk young males have anterior instability at an order of magnitude greater than the general population, with rates as high as 3% per year [2, 3] . Furthermore, collision athletes, such as football and rugby players, have incidence rates as high as 0.51 per 1000 athlete exposures [4] . Ten percent of NFL combine participants reported a history of shoulder instability, and a recent study found a 14.8% rate of shoulder dislocation among 374 high school rugby athletes [5] . The incidence in military personnel, estimated as 1.69 per 1000 person-years, is considerably higher than both the general population and contact athletes [1] .
Anatomy and Pathogenesis
Shoulder instability is characterized by the disruption of the native dynamic and static stabilizers of the glenohumeral joint, leading to dislocation, subluxation, or apprehension with associated pain. The articular conformity, negative intraarticular pressure, glenoid labrum, and glenohumeral ligament complex, specifically the anterior and posterior bands of the inferior glenohumeral ligament (IGHL), are critical to maintenance of shoulder stability. Additionally, the rotator cuff and scapular stabilizers are important dynamic sources of restraint [6] . It is well known that osseous defects of the glenoid and humeral head defects contribute significantly to the risk of subsequent instability, and the glenoid track concept [7] has assisted in the identification of engaging, high-risk lesions. Recently, studies have also shown that scapular morphology measurements, such as increased glenoid version and inferior inclination, are associated with anterior shoulder instability [8] [9] [10] . In addition, the respective roles of hormonal influence and variable gene expression have also been evaluated. Owens et al. found an association of shoulder instability with elevated serum relaxin concentration [11] , whereas reduced local gene expression of COL5A1 in the shoulder capsule may contribute to increased risk in selected patients [12] [13] [14] .
Commonly known as a Bankart lesion, anterior-inferior labral disruption is the most common pathoanatomic feature of an anterior shoulder instability event that is seen in up to 96% of patients that presents with both subluxation and dislocation events [15] . A combination of plastic deformation and/or compromise of the anterior inferior capsule, IGHL complex, and labrum often contributes to recurrent anterior instability [16] , and certain variants may include anterior labral ligamentous periosteal sleeve avulsion (ALPSA) [17] , humeral avulsion of the glenohumeral ligament (HAGL), glenolabral articular disruption (GLAD), bony Bankart tear, and Hill-Sachs lesions.
History, Presentation, and Physical Examination
Evaluation of the patient with suspected anterior shoulder instability should begin with a thorough history of the index injury and antecedent shoulder function, including arm dominance and level and type of sporting competition. The mechanism of injury (e.g., high-vs. low-energy, contact-related vs. atraumatic) can also offer useful insights on the extent of injury, while also informing potential workup modalities and strategies for management. It is of paramount importance to comprehensively document the natural history of shoulder instability, including age of first instability event, number of dislocation and/or subluxation, requirement for manual reduction and/or sedation in an emergency room setting, position of instability event, and any prior nonoperative or surgical intervention [18] . Apprehension or instability events in lower degrees of abduction (i.e., below shoulder level) or during sleep may also serve as a harbinger of more complex instability that may involve significant bone loss.
Physical examination should consist of inspection, palpation, and range of motion assessment, with comparison to the contralateral shoulder [19] . Increased external rotation may imply anterior hyperlaxity, and asymmetric hyperabduction greater than 15°difference from the contralateral shoulder (Gagey's test) with scapular stabilization may indicate incompetency of the IGHL complex. Neurovascular examination is also relevant to exclude the presence of associated injuries, particularly the axillary nerve due to its tethered position in close proximity to the zone of injury. Resting and dynamic scapular position throughout an overhead arc of motion should also be carefully scrutinized, as scapular dyskinesis may unmask underlying shoulder laxity or exacerbate prior history of shoulder instability. Despite the value of these findings, special testing is often considered the most critical portion of the examination. Apprehension and Jobe relocation tests are considered the most diagnostic for identifying anterior shoulder instability, with a positive predictive value of 96% [20] . Additional special tests include the sulcus sign for inferior instability, anterior and posterior load, and shift. The Jerk test, Kim test, and push-pull exam maneuvers will help exclude posterior instability and multidirectional instability, while pathology of the biceps-superior labral complex may also be assessed with O'Brien's test, Crank test, dynamic labral shear test, and Yergason's test.
Diagnostic Imaging
Standard orthogonal radiographs should be obtained, consisting of anteroposterior (AP) scapular Y, and axillary lateral (Figs. 1, 2, and 3 ). Special views may also be obtained prior to magnetic resonance imaging (MRI), potentially with arthrogram (MRA) (Fig. 4 ) in order to further elucidate any glenoid or humeral head defects. The West Point and Bernageau views assist in identification of anteroinferior bony glenoid injuries, and the Stryker notch view will best show a Hill-Sachs lesion [21] . Computed tomography (CT) and MRAs are indicated to identify concomitant injuries and are useful in assessing the size and morphology of glenoid and humeral head defects (Fig. 5 ) [22] [23] [24] [25] . Specifically, threedimensional reconstructions with digital humeral head Fig. 1 Anteroposterior radiograph of an anteriorly dislocated left glenohumeral joint. Note the oblique angle of the radiograph which is common due to patient discomfort and difficulty with positioning subtraction offers an en-face view of the glenoid (Fig. 6 ) and allows better characterization of attritional anterior-inferior bone loss using established techniques [26] .
Natural History of Nonoperative Management
Treatment of anterior shoulder instability requires a thorough understanding of the natural history. The outcomes of nonoperative treatment of anterior shoulder instability are variable and are significantly dependent on patient age. Hovelius and Rahme published a landmark article in which they describe the long-term prognosis in 257 first-time anterior shoulder dislocations in patients less than 40 years old. They found that approximately two thirds of patients had shoulder arthritis at a mean of 25-year follow-up. Additionally, almost half of patients less than 25 years old required surgical stabilization [27] . Robinson et al. prospectively followed 252 patients, less than 35 years old, who sustained an anterior glenohumeral dislocation and were treated with sling immobilization, followed by a physical therapy program. Recurrent instability developed in 55.7% of the shoulders within the first 2 years and increased to 66.8% at 5-year follow-up [28] . Younger male patients were most at risk of recurrent Fig. 3 Axillary radiograph of the same patient from Fig. 1 after a successful reduction. This radiograph is essential in confirming a congruent joint after reduction and should not be deferred due to perceived difficulty in obtaining it anterior instability. Simonet and Cofield tracked the natural history of nonoperatively treated anterior instability in 116 patients at a mean of 4.6-year follow-up, and they documented an overall 33% rate of recurrent instability. However, patients less than 20 years old had a 66% rate of recurrence, while 82% of athletes sustained a recurrent dislocation versus 30% among patients not involved in athletics [29, 30] . Henry and Genung studied the natural history of 121 young athletes, mean age 19 years old, treated nonoperatively for an acute first-time traumatic anterior shoulder dislocation. One hundred six patients (88%) sustained a recurrent dislocation, and all repeat injuries occurred prior to 18 months after initial instability event [31] . A recent meta-analysis pooled the results of 15 level I and II studies to determine the natural history of nonoperatively treated traumatic anterior shoulder instability. In this investigation, the authors identified an overall 21% recurrence rate, with a rate approaching 80% for males less than 20 years old [32] .
Operative Versus Nonoperative Treatment
Operative treatment of anterior shoulder instability has been well studied, especially in young athletic populations. In contrast to nonoperative management, surgical treatment for first-time anterior shoulder dislocations in young patients has often been recommended in order to reduce a risk of recurrent instability and further damage to the glenohumeral joint. There have now been multiple studies examining the long-term success of nonoperative treatment of anterior shoulder instability (Table 1) . Initial studies evaluating military cadets demonstrated a high rate of instability recurrence with nonoperative treatment compared to arthroscopic Bankart repair. In a comparative series of first-time anterior shoulder dislocations in West Point cadets, Wheeler et al. found 92% recurrent instability in the nonoperative versus 22% in the operative treatment group [43] . Arciero and colleagues prospectively studied nonoperative management versus arthroscopic Bankart repair for first-time anterior shoulder dislocators at the United States Military Academy (USMA). Eighty (80%) percent of nonoperatively treated patients and 14% of patients who underwent arthroscopic Bankart repair had recurrent instability at an average of 32-month follow-up [44] . Two-to fiveyear follow-up of this young athletic population showed a continued benefit to operative stabilization over nonoperative treatment [45] . Bottoni et al. performed a prospective randomized controlled trial comparing nonoperative sling management versus early arthroscopic Bankart repair for young athletes with first-time anterior shoulder dislocations. At an average 36-month follow-up, 75% of patients treated nonoperatively had recurrent instability versus 11.1% in the arthroscopic stabilization group [46] . Multiple recent studies have shown a reduction in recurrent anterior shoulder instability in young athletes with operative stabilization versus nonoperative treatment [47] [48] [49] .
Jakobsen et al. evaluated patients (nonspecific athletes) of ages 15-39 presenting after a first-time anterior shoulder dislocation with arthroscopy to characterize the labral damage and then randomized patients to nonoperative treatment versus open Bankart repair [50] . Patients then went through an identical rehabilitation program consisting of a sling for 1 week and then initiation of motion. After an 8-year follow-up, 74% of patients treated without surgical repair had unsatisfactory results, whereas 
Post-reduction Immobilization
There is a lack of consensus on the need for immobilization after traumatic anterior shoulder dislocation, and if needed, the optimal type, duration, and position of immobilization. A classic study by Henry and Genung of 121 first-time anterior shoulder dislocators found a 90% rate of recurrence in immobilized shoulders as compared to 85% in those without immobilization [31] .
Additionally, evidence has not demonstrated a benefit to sling use longer than 1 week in duration [53] . Selected cadaveric and imaging studies have shown that immobilization of the arm in external rotation (ER) (Fig. 7 ) may oppose anterior-inferior labral tears to the glenoid rim better than a conventional position of internal rotation [54, 55] . A preliminary prospective clinical study by Itoi et al. showed a significantly reduced recurrence rate after initial anterior shoulder dislocation when treated with ER versus internal rotation sling immobilization [54] . However, the obvious benefit of labral reduction to allow healing must be weighed against the resource implications of bracing, possible discomfort to patients, the potential for a lack of labral reduction, likelihood for patient compliance, and the in vivo clinical results of ER bracing. A recent systematic review of the literature revealed that ER bracing reduced only 35% of Bankart lesions [56] . Furthermore, Paterson et al. conducted a systematic review and meta-analysis of the literature, indicating there is no benefit of conventional sling immobilization for longer than 1 week for the treatment of primary anterior shoulder dislocation in younger patients. Additionally, they found that there was not a significant difference in recurrence rates between ER bracing and traditional sling immobilization [53] . Most recently, Whelan et al. conducted a meta-analysis of six randomized controlled trials comparing internal rotation versus external rotation bracing and found no overall significant difference in rates of recurrence or in patients' perceptions of their health-related quality of life [57] . Recently, a clinical study found a reduced recurrence rate with ER bracing in not only external rotation (10°) but also abduction (15°), utilizing a customized arm and thoracic shell [58] . Despite the multitude of current studies examining the position of the shoulder with regard to immobilization (Table 2) , it remains an individualized decision by the physician and patient. 
Physical Therapy
Traditionally, nonoperative intervention with a period of immobilization and physical therapy has been the preferred treatment for patients with a first-time incident of anterior shoulder instability with recurrences rates reported as low as 25% in young active males [65] . While the indications for operative intervention in young, active, males with first-time Fig. 7 a, b Clinical photographs of a patient wearing an external rotation immobilizer dislocations are expanding and becoming more common [66, 67] , there still remains a significant role for nonoperative treatment in older individuals, noncontact athletes, lower-demand populations, individuals who present with significant losses in range of motion, in-season athletes, patients with ligamentous laxity, and individuals who cannot tolerate general anesthesia. Physical therapy is critical to shoulder stability through the recruitment and maintenance of dynamic stabilizers and scapulothoracic musculature-subscapularis, supraspinatus, infraspinatus, teres minor, teres major, biceps brachii, trapezius, and deltoid muscles. This is particularly important in patients with anterior shoulder instability who have compromised the integrity of the static stabilizers-glenoid labrum, capsule, anterior/posterior inferior glenohumeral ligaments, and possibly, humeral or glenoid bone stock. Due to this subsequent loss of static restraints, scapular stabilizers inherently adapt to diminish secondary instability. Rajaratnam et al. demonstrated this by using electromyography in 19 young, preoperative anterior instability patients with comparison to 25 agematched asymptomatic control subjects [68] . They noted that patients with anterior shoulder instability inherently adopt neuromotor control strategies in elevation, both in the sagittal and coronal planes, much earlier than asymptomatic patients, suggesting that the preferential goal is for stability over mobility during shoulder musculature activation. Physical therapy facilitates the development of these dynamic stabilizers, while also maintaining mobilization through controlled exercises and muscle recruitment.
Contemporary data suggests a renewed role for nonoperative treatment with immobilization and subsequent physical therapy in select patient populations with anterior instability. Riccio et al. enrolled 32 patients with an average age of 28 years into a conservative treatment protocol for 3 months after primary anterior shoulder dislocation [69] . At 24 months post injury, 78% of patients had a good or excellent Rowe score for instability. Stratified results were more favorable in patients not involved in sporting activities or those who were not actively employed as overhead workers.
There is no consensus or specific recommendation on the return to play for an in-season athlete with anterior instability, although it is known that physical therapy can play a critical role for the patient desiring an early return to competition. While the emerging data has featured varying recommendations on the ideal treatment of the in-season athlete with anterior shoulder instability, there is generally agreement that certain criteria must be achieved before allowing a full return to sporting activity. At-risk athletes must be pain free and demonstrate symmetric shoulder strength within a functional range of motion that allows safe participation [70] . This typically entails a brief period of immobilization (3-10 days) followed by a progressive physical therapy protocol that focuses on cryotherapy, restoration of normal range of motion, rotator cuff and periscapular strengthening, stabilization drills, and finally, sport-specific drills over a 2-3-week period [71] [72] [73] . Dickens et al. demonstrated that a period of immobilization is not necessary, and an accelerated rehabilitation program can be beneficial in a percentage of intercollegiate athletes with inseason anterior shoulder instability [74] . With progressive physical therapy and occasional adjunctive use of shoulder stabilization bracing, the authors found that 33 of 45 (73%) patients were able to return to sport for either all or part of the season, with a median of only 5 days lost from competition. However, only 12 of 45 (27%) were able to complete the season without recurrence, while 11 sustained a recurrent dislocation event and 10 a subluxation event.
Repercussions of Nonoperative Management
It is important to note that while physical therapy is important in the early stages after an anterior shoulder instability event, there are circumstances where it is not recommended as a definitive treatment measure, even among in-season athletes. These circumstances include but are not limited to the following: patients with recurrent instability; inability to adequately and safely perform their job, duties, or sport; and significant humeral or glenoid bone loss where further instability is imminent and/or progressive loss is inevitable [71] . In reviewing the available treatment options, these risks and benefits must be emphasized as a part of shared decision making with the patient, his/her family, and athletic team staff.
While nonoperative management may be prudent for certain patients, the potential sequelae must be fully appreciated and openly discussed. Recurrent instability events may exacerbate the extent of osseous involvement, with repetitive instability displaying greater degrees of attritional glenoid loss alongside individuals involved with contact athletics [75] . Instability recurrence, greater cumulative instability burden, and increased duration of shoulder dislocation likely portend a heightened risk of requiring more advanced surgical intervention at the time of surgery, including remplissage for engaging HillSachs lesions and/or Latarjet for combined attritional glenoid bone loss [76] . Repetitive anterior instability events may also impart detrimental shear stress on the articular chondral surfaces, contributing to worse patient-reported outcome measures and increased risk of developing instability arthropathy [77] . Krych et al. studied the effect of recurrent anterior instability on cartilage injury at the time of arthroscopic repair. Previously documented shoulder dislocation requiring closed reduction and the number of discrete dislocations were both significant for glenoid injury. Also, a greater number of dislocations were associated with higher-grade lesions of the glenohumeral joint (p < 0.001) [78] . Among individuals with over 25-year follow-up after nonoperative treatment of first-time shoulder dislocations, Hovelius and Saeboe indicated that only 44% demonstrated normal radiographic findings and two out of three patients under 25 years old exhibited evidence of arthropathy at long-term assessment [79] .
Special Scenarios Young Patients
With an increase in youth sports participation and a trend toward single sport focus, there has been an increase in youth sport injuries [80] . The incidence of anterior shoulder instability in patients 10 to 16 years old is 164.4 per 100,000 personyears [81] , which approaches the high incidence in military personnel. A recent study examined the natural history of nonoperatively treated anterior shoulder dislocations in adolescent patients, mean age 16.3 years (range 13-18 years old). The authors prospectively enrolled 122 adolescent patients after a first-time anterior glenohumeral dislocation. One hundred two patients (76.7%) had a recurrent dislocation. The incidence of recurrent shoulder instability was 59, 38, 21, and 7% at 1-, 2-, 5-, and 10-year follow-up, respectively [82] . The authors advocate for early operative intervention in adolescents due to the high recurrence rates with nonoperative treatment. However, the younger skeletally immature patient, aged 10-13 years old, with open physes is an entirely different instability patient population. Several studies have demonstrated a relatively low rate of recurrent instability in patients 10 to 13 years old after primary dislocation, with one study reporting a 21.4% recurrence rate [83] . Initial management should be conservative, and surgical intervention only considered for skeletally immature patients with recurrent instability [84] .
In-season Athletes
There is no consensus regarding return to play for in-season athletes following an anterior shoulder instability event.
Recently, several studies have provided good data to guide orthopedic surgeons and team physicians. Dickens et al. prospectively enrolled 45 contact intercollegiate athletes in a multicenter observational study to assess return to play after inseason anterior glenohumeral instability. Thirty-three of 45 (73%) athletes returned to sport for either all or part of the season. Only 12 athletes (27%) completed the season without recurrence. Athletes with a subluxation were 5.3 times more likely to return to sport during the season than those with a dislocation [74] . They found the majority of athletes returned to sport in 10 days. Another review acknowledged that athletes can return to sport within 3 weeks following an initial instability event and felt that motion-restricting bracing may be helpful to prevent recurrence [73] .
Bracing of Athletes
The successfulness of bracing to prevent recurrent instability is not well established in the literature. There is a multitude of commercially available braces designed specifically to restrict glenohumeral motion. The ability of an athlete to tolerate this brace is sport-and position-specific. Throwing athletes, overhead athletes, and skill position players in sports such as American football are usually not able to tolerate this type of brace [71, 73] . There are braces that are neoprene sleeves (Fig. 8) that can be utilized which are not specifically motion-limiting which have been found to increase proprioception in subjects with stable and unstable shoulders [85] . There are no studies, however, that show that their use is associated with decreased episodes of instability. Their use can be discussed with patients as a potential method to augment nonoperative care to facilitate return to sports in season after an episode of instability but should not be looked upon as the sole treatment for anterior instability.
Ideal Patients for Nonoperative Management
There are certain patient factors that can lead to an ideal situation for successful nonoperative management of anterior shoulder instability (Fig. 9) . As mentioned previously, the biggest indicator for a likely recurrent instability event following an anterior glenohumeral dislocation is age. Competitive or contact sport athletics is another patient factor that carries a high risk of recurrent instability. Therefore, older [28] , nonathletic [29, 30] patients are identified as someone who has a successful chance of nonoperative treatment. Increasing age as a positive prognostic factor is not indefinite, as older patients have a higher risk of having a concomitant glenoid rim fracture (bony Bankart) or a rotator cuff tear, which may invalidate a nonoperative plan. Although the high end of the age group that may fare well without surgery is difficult to define, age greater than 25-35 appears to be the low end of this range [27, 28, 86] .
Patients Who Will Not Likely Be Successful with Nonoperative Management
There is considerable debate in the literature on operative management of certain types of patients who have anterior instability. Although this debate does not always compare the various methods of operative fixation with nonoperative management of anterior instability, it elucidates patient-specific factors that lead to a high rate of recurrent instability even following surgery. It stands to reason that if these factors are present, this would lead to a poor chance at success with nonoperative management. These factors were originally described by Balg and Boileau and consist of age < 20 years, presence of glenoid bone loss, humeral bone loss, degree of sports participation, type of sport, and whether or not shoulder hyperlaxity is present [87] . The Instability Severity Index Score (ISIS) was developed with each of these factors worth 2 points if present with the exception of type of sport and presence of shoulder hyperlaxity which are each worth 1 for a total of 10 points. The authors found that if a patient had a score > 6, they had a 70% chance of recurrent dislocation after a soft tissue repair and advocated a bony stability surgery. This was later studied by Phadnis et al. who found in their series that a score of ≥ 4 was associated with a 70% risk of failure [88] . These studies demonstrate the high rate of recurrent instability even following surgery in young, competitive athletes who have glenoid or humeral bone loss, and thus, these patients should not be routinely treated with nonoperative management.
Conclusion
Despite the continual refinement of surgical techniques for anterior glenohumeral instability, there remains a significant role for nonoperative treatment. History of the patient and information on the type of sport played (contact vs. noncontact) as well as physical examination and imaging are important as they assist the surgeon in determining who will and who will not be a good candidate for nonoperative treatment. There is not sufficient evidence at this time to argue for either immobilization in conventional internal rotation or immobilization with the shoulder in external rotation with ultimately decreased recurrence risk. Risks and benefits must continue to be emphasized as a part of shared decision making with the patient, his/her family, and the athletic team staff, if the patient is an athlete.
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